In current practice it usually happens that the exact item being observed becomes unavailable. For consumer durables this is almost inevitable because manufacturers routinely modify their products and introduce new ones, making existing ones obsolete. When this happens, a replacement must be made in the sample, and the comparison between the qualities of a replaced item and its replacement often triggers an adjustment to the index measurement. This is where one of the weaknesses of scanner data lies, because the larger number of records may preclude giving the same level of care to the quality adjustment process. A critical issue, then, is one of weighing the advantages of additional observations provided by the scanner data against the disadvantages of paying less attention to changes in the quality of the sampled items.
The first part of this paper describes the sample and the quality change evaluation process for televisions over the last nine years and identifies the main issues for improvement: the need to update the sample more quickly and to improve the quality adjustment procedure. It appears that these two problems are of similar magnitude and that an improvement of the sampling procedure would mitigate the effect of the weaknesses in the quality adjustment methods. The second part of the paper examines the results using scanner data for the period December 1997 to November 1999. Although the database could be used in a limited way-to evaluate quality differences periodically, or to assist sampling and weighting representative products-the attention is given to the use of these data to replace the existing methodology. We find that the breadth of the records identifies clearly different price movements for different sizes of televisions and provides the means to adjust for changes in purchase patterns. We find also, however, that it is difficult to compare qualities of products, even to identify similar or identical products, and that the results are very sensitive to this problem. A number of ways of dealing with it are tried, but none of the ways of handling the data seems entirely satisfactory without detailed examination of the microdata. Doing that examination as well as acquiring the data is costly, so it appears that a practical use of this source will involve using only a part of it, or using it in a limited way that only requires acquisition of the data occasionally.
Consumer Price Index Construction for Televisions
Televisions exhibit relatively uncommon price behavior, in that their prices have fallen steadily, both in nominal terms and as measured by price indexes. The available data set starts in June 1990, and figures are shown through November 1997. For most of this period there are two representative products-a 20" and a 27" color TV-but a television in the 32" to 36" range was added in June 1999. Deviations from the preferred specification are allowed; for example, 19" screens are permitted in the first representa-tive product, and 25" to 28" screens are accepted in the second. Since the most common screen sizes are 20" and 27", they will be featured in the rest of the paper.
Over the study period, the total Canadian CPI sample averaged about 220 observations until early 1995, when it dropped to about 140-two price observations from each of about 70 outlets. Items were replaced, on average, about once a year, causing a quality change evaluation each time. Quality change adjustments were forced either because the existing item was replaced by a new variant of the model or because the outlet stopped selling that item altogether. There were no changes to the item selection initiated by the statisticians during the study period other than the addition of 32" televisions.
Routinely the specific items being surveyed have to be replaced in the sample. Comparisons between the replaced and replacing item may affect the index. There are two kinds of replacement. In the first, the replacement is directed; the old model has been updated, often with some minor changes, and the manufacturer has assigned a new model number. Often there may be no other changes to the product at all. The second kind of replacement occurs when the product is no longer available and there is no updated version available at that outlet. This may be because the manufacturer has stopped making that product or simply because the retailer is not selling it any more. In these cases, the price collector finds a replacement that may be quite different from the old item.
When the changes are minor, the price evaluators can value them quite easily. In most cases they have brochures from the manufacturers to help them assess changes in the specifications of models. Many times, a small change in a specification accompanies a model change-in the type of remote control supplied, in the warranty coverage, or in the number or placement of jacks, for example. In the second situation, in which the replacement is not a modification of the old item, it is more difficult to value the changes. The price collector is asked to find a similar item if possible, but one that is a volume seller. The volume seller requirement sometimes results in the selection of a model that is quite different from the previous one. Price evaluators have some guidelines for taking into account the price difference due to slightly different screen sizes, a change from mono sound to stereo sound, and other common improvements, so they can make reasonable comparisons in many cases. However, the comparison is complicated when it involves a change of manufacturer. Although it is recognized that manufacturers do vary in quality, it is difficult to compare and estimate by how much. A frequent shift in sourcing is a phenomenon particular to certain retail outlets. Most retailers carry certain manufacturers and change rarely. Some, however, switch manufacturers frequently, making the best buys they can each time.
For many replacements, the new item is linked into the index to show no change from the old one. To calculate a price ratio the current price is divided by a reference price. If, for example, the last report for item A was $20 in September, while the reference price was $10, and the first report for item B was $25 in October, the reference price would be changed to $12.50 so that the ratio remains the same. If the report for item B had been available in September at $25, the new item could have been substituted into the index calculations then. That method relies on the assumption that the ratio of prices reflects the ratio of qualities. However, because there is not usually a period of overlap, the method of linking from September to October relies on a further assumption, that prices have not changed between the two months. Thus the link is stretched across the two months, and the method is described as stretch-linked in this paper.
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The stretch-link method is the default in index calculations. However, in many cases it cannot be justified and the price evaluator imposes his own judgment. Sometimes the change in the product description, (a minor modification for example), is easy to assess, and the reference price will be adjusted for the value of the change independent of the ratio of prices. In some cases the evaluator may judge the value of the change as zero. Sometimes the ratio of prices may not reflect the ratio of qualities because one or other of the prices is out of line. This could be for any of several reasons. It can easily happen if the price of the old item had been discounted before its disappearance. It can also happen if prices generally are falling, and an old product remains in the sample with an unchanged price because it has become obsolete in the market, although still available. On the other hand, a new item might be introduced into the market at an unusually high price to attract the attention of those who will pay a premium for something new. Or the manufacturer may take the opportunity to adjust his price when he introduces a new product. Because a product usually remains in the sample as long as a price for it can be found, it is the price of the old item that is more likely to be out of line, but any of these conditions could hold. In all of these cases the evaluator must make the best judgment possible of the ratio of qualities. All cases in which the evaluator intercedes are called judgments in this paper. The judgment used might either raise or lower the index, depending on the conditions. Analysis of the results of replacements in the index during the 1990s shows certain patterns (Lowe 1997) . Overall the replacement was linked into the index to show no price change in slightly more than half the cases. There is a difference depending on how different in price the replacement was from the item it replaced. If the price of the new item was more than 10 percent different from the price of the old item, we call it a major change;
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Robin Lowe and Candace Ruscher otherwise it is a minor change. The figure of 10 percent is arbitrary, but it separates the small modifications from the rest. With that distinction we find that the evaluator used his judgment in over 60 percent of the minor changes. In a significant portion of these the editor judged that quality had not changed at all-that all the nominal price change was pure price change. On the other hand, for major changes, the evaluator only imposed a judgment 45 percent of the time, and even less often-less than one-third of the time-if the replacement was made by a different manufacturer. The single best improvement in quality change evaluation would be a better way to evaluate such large changes. Given this program of quality assessment, these questions arise: what is its impact on the index, and what would be the result if different treatments were used? We have recalculated the index numbers for the study period using a number of scenarios reflecting different treatments of quality change.
Applying Different Assessments of Quality Change
The first scenario replicates current practice. 3 The second scenario uses stretch-links 4 for all replacements-an option that is easy to adopt. The difference between these two shows the effect of the evaluators' judgments. In order to see how these differences came about, we show the impact of large changes and small changes separately. The third scenario stretch-links all large price changes but keeps the existing results for small changes. The fourth scenario is the reverse-adjustments for large price changes are kept, but small changes are stretch-linked. Finally, the fifth scenario, a simplistic one, calculates the index with all quality changes ignored and all price changes accepted as pure price change. This is what would be obtained if all quality changes were ignored. It is also a measure of the movement through time of the unit values of the items in the sample.
The stretch-link method has been criticized as a default method. Other organizations have different methods for comparing items when replacements take place, and some differ from the stretch-link by the means they use to impute the movement between the two periods that an item and its replacement were in the sample. One method is to omit the records for those periods and estimate the movement on the remaining items that were in the sample in both periods. The difference between these methods amounts to the following. Assume there are ten items equally weighted in the sample, and one is replaced. Using common records only, the index movement between the two periods will be the average of the nine price ratios. Using the stretch-link method the movement will be the average of those nine plus an extra ratio of 1. Thus, if prices generally are rising, the stretch-link method Estimating Price Movements Using Electronic Retail Transactions Data 93 will tend to keep the index down, and if they are falling it will tend to keep it up. Scenario 1A in table 4.1 shows the result of replacing most stretchlinks in our actual practice with the movement of common records instead of stretch-links.
5 Table 4 .1 shows the separate results for both common sizes of televisions, and for the two combined, for the whole study period. A large part of the drop in prices occurred between 1990 and 1992. The prices used in this study were exclusive of retail sales taxes, so the replacement of the manufacturers' sales tax by the goods and services tax probably accounted for some of this drop.
There are several things to note in table 4.1. First, however treated, prices for 20" TVs have fallen substantially less than prices for 27" TVs. This is true whatever method of handling quality change is used. In fact, the fastest rate of decline for 20" televisions is less than the slowest for the 27" size. On the other hand, the range of results from different treatments of quality change is only 3.1 percent for 20" televisions and 6.1 percent for 27" televisions. What evidence we have on sales indicates that there has been a substantial shift toward larger sizes, that continues toward larger sizes still, 32" to 35". This spread of price movements suggests that making sure the sample selection is representative is in the same order of importance as choosing the best quality adjustment technique.
Second, the impact of the judgments is 4.5 percent overall. When we look at the relative impact of large and small changes in scenarios 3 and 4 in table 4.1 we see that large and small changes had about equal effect. It was to be expected that the net impact of assessing small price changes was to lower the index, because these are mainly small modifications at little or no cost, but it was not obvious that the judgments on the larger price changes would
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Robin Lowe and Candace Ruscher Difference between scenarios 1 and 2 4.5 3.1 6.1 5. Those cases in which neither the price nor the quality changed were not regarded as quality changes, so they were not taken out of the sample for the calculation.
have the same impact. Since the judgments on large changes tended to lower the index, it must be suspected that the index would have been lower still if the large percentage of changes that were linked to show no price change had been replaced by some kind of judgment. Both this and the lack of adjustment in the sample for televisions of different sizes suggest that any error in this index is likely to be upward.
Third, it is curious that the simplistic approach, scenario 5, produces a result fairly close to the official index (scenario 1). This would not be the case for all time periods. Between 1990 and the end of 1991, the index under scenario 5 fell sharply compared to the official index, then rose since the end of 1995. They were virtually equal at the end of 1997. The periods (1990 to 1992, and 1992 onward) correspond to periods of weakness and recovery in the Canadian economy, and the result is consistent with consumers' trading down, then up, accordingly. This provides some validation of the changes in item selection that have occurred over the period, despite the limitations imposed by the specifications.
Finally, the computational practice of keeping the linked observation in the sample for the month in which it is linked has a fairly significant impact. Scenario 1A shows that the drag on indexes by stretch-linking was about 1 percent over the period, whereas the impact of quality adjustment was 4.5 percent. As prices were falling for this commodity, stretch-linking has kept the index higher. Preliminary testing on other commodities suggests that this may be a general result, particularly for durable goods whose prices are tending to decline.
Calculations Based on Scanner Data

Matched Records
We have sought scanner data from individual retailers as well as purchasing analyses from market research companies who also collect from retailers. Preliminary analysis of the market research data suggests that there may be differences between its behavior at the higher level of aggregation provided and reports from individual retailers, but it has been received too recently for extensive analysis to be done. The analysis presented here will be based on one seller's data. The emphasis is on the change in results from different applications rather than the absolute results. The data contain the number sold and average price for each identified product code by month and by store. The price is the actual transaction price before taxes. Data from stores were aggregated to create one average price and one total quantity for each product code for each month.
The product codes distinguish models to approximately the same level of detail as our official CPI survey-for example, a new production run under a different model number will carry a different product code in this data-base. The number of product codes reporting sales in any month is about 200 for all stores together. The company carries only a few manufacturers, but it carries a full range of products from those manufacturers. The product code description provides enough information to identify the make and model, so by using brochures or consulting manufacturers, one can obtain the characteristics of each.
6 For eventual comparison with market research data, the results shown here are for sales aggregated over two-month periods, starting with December 1997-January 1998, which is used as the reference period in comparisons.
The range of models comprises six groups: 9", 13", 20" (19" to 21"), 27" (25" to 29"), 31/32", and 35/36". Indexes have been calculated for these specifications separately and grouped together.
Because there are numbers sold as well as prices for each period, indexes for each pair of periods can be weighted by sales in either period. The results of the chained Laspeyres, Paasche, and Fisher 7 indexes over the twelve two-month periods from December 1997-January 1998 to OctoberNovember 1999 are given in table 4.2.
As expected, except for 20" televisions, the larger the screen size, the greater the rate of decline. All of the index declines are substantial. One reason, which biases the measures downward, is the effect on the indexes of individual models at the beginning and the end of their market life. Typically prices fall at both those portions of their life. At the beginning, prices generally start high and drop as the market grows, and at the end, prices are often discounted to clear the stock. This behavior did not appear in the conventional surveys, partly because models at the beginning of their lives were rarely included in the sample, and partly because a direct comparison of the 96 Robin Lowe and Candace Ruscher 6. The market research data provided have similar detail-quantities of individual models, and average price-but aggregated across all outlets reporting to their survey. Further, it has been aggregated over two-month periods: December to January, February to March, and so on.
7. If the quantities sold and average prices in successive periods are q, q′ and p, p′ respectively, the Laspeyres price index is ∑qp′/ ∑qp, the Paasche index is ∑q′p′/ ∑q′p, and the Fisher index is the geometric average of the two, (∑qp′ . ∑q′p′/ ∑qp . ∑q′p)
. Indexes for longer periods are calculated by chaining the period-to-period indexes. price of models that disappeared, and their successors, usually produced an adjustment. For many models, sales are small during these periods, so they should have little influence on the overall averages. However, for some of the most popular models, when one year's model is replaced by the next, sales can be high during the period over which the replacement occurs. Table 4 .3 illustrates.
The first three index computations are based on the assumption that models 1 and 2 are not directly comparable. From February to August, and after October 1997, the movements of the three indexes-Laspeyres, Paasche, and Fisher-are identical because there are prices of one model only for all of them. Even in August, a true Paasche index cannot be calculated because there is no observed price for model 2 in July, and in November a true Laspeyres index cannot be calculated because there is no observed price for model 1 in that month. The three measures only differ between August and October, and they all show a sustained decline.
The last column in table 4.3 is based on recognizing that the two product codes describe identical models, so the sales data can be combined. The index is based on the weighted average price each month. This index shows some price drops during the overlap period, but by the end of the period shown the index is higher than in February 1997, as it should be because the identical model is selling for close to $900, compared to about $850 a year earlier.
If these prices had been collected and used in our conventional survey, model 1 would have been replaced by model 2 some time in the period. The evaluator should have judged that because the two models were of equal quality, all the change was price change, and a price increase would have been shown, from $828 to $883 if the replacement was made in August, $778 to $884 if in September, $732 to $863 if in October, or (most likely) from $697 to $852 if in November, when a price for the old model was no longer available. Depending on when the replacement was made, the index would differ through the replacement period, but in any case, it would finish the same by December.
Clearly, to avoid this ratcheting effect, one would like to treat these models as identical, but it is not very easy. Although the data for the two models are shown together in table 4.3, they would not appear in such an easy way to compare in the set of scanner data. The only identifying information is a unique code number to identify each model, and some description, which is not standardized. One has to know that these two models are identical ahead of time to treat them as such. Furthermore, pairs of models may not be identical, but very similar, and the same phenomenon of falling prices during the overlap may occur to lower the index. We need to identify and exclude that effect. One possibility is to exclude sales at the beginning and end of market runs, when their price movements may be abnormal. Another is to identify families of models that are identical or very similar and group their sales together. The results of both approaches when applied to 27" televisions are shown in table 4.4. There are disadvantages of excluding data. One is that the exclusion of genuine sales is regrettable, and because model replacements tend to be grouped at two times of the year, the exclusions tend to occur together. A second is that the choice of period to exclude data is arbitrary. Furthermore, the difference it makes is not substantial.
Grouping similar models, however, makes a large difference. The groups were defined by the judgments made by price editors when they were faced with replacements in the course of regular surveying. Only those that were judged to be equal in quality were grouped together. There were only seven groupings over three manufacturers. It is likely that more groupings could be made, but there was no evidence to determine them.
Reducing the Database
One of the hoped-for advantages of using scanner data was that it could be analyzed without too much examination of microdata. It is clear that this is not the case. It will be necessary to examine and compare streams of data pertaining to different products.
In the initial analysis, all data that could be compared from one period to the next were used. This resulted in the exclusion of very little data. Models that had no sales in the second period in each comparison accounted for only about 1 percent of the revenue of each first period. Models that first appeared in the second period in each comparison accounted for about 1.5 percent of revenue in the second period. We do not, perhaps, need all the data. If the database can be trimmed of the sales of less important products, the number of products whose quality must be kept track of will be reduced. The results for 27" televisions from taking the products that account for the first 75 percent or 90 percent of sales in each period-to-period comparison are given in table 4.5.
To choose the data to be used in each period-to-period comparison, the products that could be matched were listed by revenue in descending order in each month. Then records were included by going down the list until the required percentage of sales, 75 percent or 90 percent, was reached.
The column "Number of Products Included" shows the number of differ- ent models included over the whole period from December 1997 to November 1999. In any matched pair of periods the number of products included is much less. The lower number of products for the grouped data is solely due to the replacement of several products by one in each group. Most of the saving in the number of products to consider comes from cutting the data to the first 90 percent of sales. The differences in the index calculation when excluding the bottom 10 percent are small. The differences when including only the top 75 percent of sales are substantial, and it also matters whether we filter the data according to their value in the first period in each comparison or the second. For symmetry we could used the sales of the two periods combined to select data, but the consistent direction of the difference suggests something else at play. Selecting by the second-period sales leads to the inclusion of more new products, whose prices seem to be falling faster than those of the older products that are on the way out. We believe that by excluding the lesser sales we are avoiding somewhat the ratcheting problem when products are being replaced by similar products. However, not all replacements are by similar products, and some may argue that excluding a quarter of sales and waiting for new products to establish a large enough share of the market unnecessarily delays the price falls induced by their introduction. The share of the marginal product at the 75 percent sales total is about 4 percent in most periods. Most worrying is the fact that the choice of 75 percent or 90 percent or any other level is arbitrary, but it affects systematically the index measure.
Regression Approaches
The other way to adjust for the changing mix of quality in different models is to use multiple regression. The method and justification are widely 100 Robin Lowe and Candace Ruscher available (see Silver and Heravi 1999 for an exposition and references). This method depends on transforming the description of each product sold into a list of its characteristics and regressing the price on the characteristics. Because manufacturers provide detailed specifications of their products, there is a wealth of description available. The regressions are run for models of the following form:
where P i is the price of model i in time t, X it is a vector of characteristics describing model i in time t, ␤ t is a vector of parameters representing the implicit prices of the characteristics in time t, and u it is an error term representing the factors not incorporated in the model. Most of the characteristics are dichotomous variables representing the presence of a certain physical attribute or identification with a particular brand. Of the few that are not, the most significant variable is the screen area. A list of the characteristics collected is given in appendix A.
There is a high degree of correlation among the variables so that the list of significant variables can be reduced considerably, and the ones that remain must be considered as representatives for others. The most satisfactory model, based on relationships over the two-year period, depended on the following variables: size; size squared; whether the brand is Hitachi, Panasonic/JVC, RCA/Sanyo, Samsung, or Sony (Sony was the excluded option, being generally considered to command the highest prices); the incidence of a picture-in-picture feature, with one tuner, or two; the incidence of surround sound, either a basic or a more sophisticated version; and the number of S-video inputs, front and rear, front inputs being preferred.
Although the selection of significant characteristics was based on the two-year period, we can run a regression for each period separately. We then have a vector of implicit prices ␤ t (including a constant term) for each period. We can also calculate the average value for each characteristic in each period; for a continuous variable such as screen size it is the average screen size of all models sold, and for a dichotomous characteristic, such as picture-in-picture with two tuners, it is the percentage of models sold that had that that particular characteristic. Call this vector X ෆ t . (The incidence of the constant is 1.) Then we can estimate a price for period t using the average characteristics and implicit prices for period t as exp(X ෆ t ␤ t ). We can also estimate a price for period t ϩ 1 using the prices for period t ϩ 1 and the characteristics for period t. We can call this ratio of estimated prices a Laspeyres price index for t ϩ 1 related to t. Similarly, we can calculate a Paasche index using the average characteristics in period t ϩ 1. The implicit prices and the average values of physical characteristics are shown in appendix B.
Calculating Paasche and chained Laspeyres indexes on the implicit prices and characteristics weights, comparable to those from conventional price and quantity data, we get values of 0.898 and 0.922, respectively, and a chained Fisher index of 0.910, for October/November 1999, with December 1997/January 1998 ϭ 1. Another index estimate was run using the model derived in Moulton, Lafleur, and Moses (1998) . That study ranged over a longer period and a wider range of products. In our data from one seller there was no variation in home delivery, console, or LCD display. However, to the extent that the North American market is unified, at least to the extent of the variety of products available a similar hedonic equation may apply.
The results for that model are, for Laspeyres, Paasche, and Fisher, respectively: 0.903, 0.934, and 0.918. Thus the two models produce similar results, with the Moulton model showing less decline, as should be expected. The main difference between the two models is that the one derived from this database uses a finer distinction of the varieties of surround sound and S-video inputs than the Moulton model could because it had to cover several more years. The other variable in the Moulton model, whether there was a universal remote control, was also coded to finer distinctions, but this variable proved not to be significant. Consequently, the refinement of these features, which made later products more attractive, could be picked up by one regression model but not the other.
These results seem plausible. They are at the high end of the range of results got from matching data, but it is recognized that the intervention in editing it has not been completed. Nevertheless, there are some drawbacks to using this method in regular production. First, the models are derived by examining the data after all the records are available. In running a monthly or bimonthly index one would want to be able to change the list of significant characteristics at the time the changes occur, rather than afterwards. Second, the high proportion of variance explained, around 90 percent on bimonthly data sets, is misleading. By far the most significant variable is screen size, which explains about 85 percent of price variation. It is not necessary to group all products together irrespective of size. The scanner data give us good information on total sales by size, so that if we had separate price indexes for each size category we could produce accurate indexes. However, if we stratify by size it is not nearly so easy to design reliable models. Third, some of the characteristics are given too much significance, whereas other changes cannot be captured. It will be remembered that close to half of the amount of quality change adjustment in the current procedure occurred because of small modifications to products. Most of these would not register in a regression model. On the other hand, some characteristics that can appear significant in the regression model were valued as insignificant in current production. For example, the variable S-video describes the existence of connections for a high-quality feed from another device. In products to which this has been added as an update from the previous ver-sion this improvement has been regarded as an insignificant quality change. However, for most of this period Sony made two series of televisions for each screen size, an S series and a V series, one substantially more expensive than the other but with generally similar characteristics. This particular characteristic is one that distinguishes the two series. Fourth, it is a lot of work to collect the characteristics on all the models to be used in the regression.
Costs
The cost savings in using scanner data are the field expenses currently incurred in collecting data and the processing and editing costs. The in-house costs would be replaced by the costs of collecting and processing the scanner data. The current sample includes three price observations from each of about seventy outlets. Given an average time per store of fifteen minutes and a driving distance of about ten kilometers, the annual cost, allowing for checking and overhead, would be on the order of $10,000 a year. Many of the prices are collected from outlets that provide many other prices as well, so unless the visit to the outlet can be avoided, which is possible only if all products were collected by scanner data, this is an overestimate of the field savings.
The collection costs from any individual company are relatively small, and once the processing has been set up to massage the data, collection and checking are straightforward. With a large number of retailers reporting, processing costs would not be insignificant, although they would probably still be no more than current processing costs. The major increase in costs would be with the editors. At present, although they have to keep up -to date with product developments across the whole field, they only have to evaluate between 100 and 200 quality changes, many of which are similarthe same model being replaced by another in different locations. To collect and codify thirty or more characteristics for all the models that may be sold and appear in the scanner data is a job several orders of magnitude higher. Thus, any method that depends on using all scanner data requires an increase in resources or a simpler approach.
Conclusion
The opportunities provided by the scanner data are extensive, but they pose new problems. The scanner data have to be managed carefully. There are challenging questions to answer concerning the choice of data to be included in the calculations, how to group together different products, and how to describe them.
One of the hoped-for advantages of using the scanner data was that because of the large amount of information, amounting to a census for the Estimating Price Movements Using Electronic Retail Transactions Datachosen source, little micro editing would be required. However, this has not happened. It is clear that the assumption underlying any use of matched samples-that relative prices reflect relative qualities-does not hold here. At the very least, replacements that are really continuations of the same product under a different brand name must be recognized. More generally, regression analysis might be applied if the characteristics can be obtained quickly enough. It is essential that products be classified effectively. A basic classification is into size categories, for each of which price measures should be developed separately.
The database from an individual retailer does not provide enough diversity to estimate regression models for televisions by size category with any degree of degree of reliability, but it may be possible from the market research company database. This will be the next step in the analysis. This database will also be analyzed for its behavior using matched records; because of the broader range of products and outlets, one would expect that the concentration of sales by product would be less. Whether or not the sensitivity to filtering data will be as great remains to be seen; the database provided includes some filtering already.
Because of the cost of collecting full descriptions of all products, it may be more practical to work with a subset. It would be easier to identify the main families of products that account for these sales and monitor their quality changes directly. The same applies to collecting the characteristics of products to be included in regression models. The drawback of this is that that method is a step back toward the position where new varieties of product are not included in the measurement soon enough. Whatever is chosen would be a compromise; at this stage we cannot yet estimate how big a compromise it would be. 
